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Research	Question:	 Is	 there	a	significant	mean	difference	among	antiseptics	used	 in	medical	
institutions,	in	terms	of	their	bactericidal	effects	on	Staphylococous	epidermidis	in	laboratory	
conditions			evaluated	by			the	utilization	of	the	Quantitative	Suspension	Test	Method?	




































order	 to	 compare	 the	 data,	 a	 control	 trial	 was	 needed.	 In	 my	 research,	 S.	 epidermidis	
suspensions	 were	 prepared,	 by	 using	 dilutions	 and	 then	mixed	 with	 different	 brands	 of	
antiseptics.	 After	 60	 seconds	 of	 preparation	 the	 solution	 was	 neutralized.	 Then	 the	
suspensions	were	 spreaded	 on	 a	 TSA	 and	 incubated	 for	 24	 hours	 at	 37°C.	 Following	 the	




The	 results	 achieved	 turned	out	 to	 prove	 that	 the	hypothesis	was	 right.	 The	p	value	was	
0.042	on	single	 factor	ANOVA.	This	value	shows	 that	 there	was	a	mean	difference	among	
the	 bactericidal	 effects	 of	 antiseptics.	Monorapid	 turned	 out	 to	 be	 the	most	 effective	 one	
while	 Aniosrub	 was	 the	 least.	 My	 study	 demonstrated	 that,	 different	 antiseptics	 have	
different	bactericidal	 effects.	 It	 is	possible	 that	with	 time,	 bacteria	may	gain	 resistance	 to	
commercial	 antiseptics.	 I	 believe	 in	 order	 to	 prevent	 the	 spread	 of	 these	 infections	















































My	parents	are	both	physicians.	I	regularly	go	to	 	 	 their	hospital	to	visit	them.		During	my	
visits	 I	 have	 seen	 hand	 antiseptics	 that	 are	 placed	 in	 the	 corner	 of	 each	 room	 and	 on	
corridors.	 	 I	 saw	 that	 my	 parents	 were	 frequently	 using	 them,	 especially	 following	 the					
contact	with	a	patient.	After	several	visits,	I	noticed	the	presence	of	a	different	brand	of	an	
antiseptic.	Then	 I	 asked	my	parents	 “Which	antiseptic	 is	 the	most	effective	one?	 “Both	of	
them	 said	 “Actually	 we	 did	 not	 study	 the	 real	 effects	 of	 them	 against	 bacteria,	 but	 the	
producer	 companies	 say	 that	 each	 of	 them	 effectively	 destroy	 the	 microorganisms.	
Meanwhile	I	heard	news	on	the	TV	reporting	that	the	hand	antiseptics	had	powerful	effects	
on	 hospital	 infections	 as	 well	 as	 on	 other	 infections.	 The	 news	 was	 focusing	 on	 the	
importance	of	keeping	hands	clean	in	order	to	avoid	having	influenza	infections	and	to	halt	
the	spreading	of		 	hospital	infections.	It	was	mentioned	that	the	main	cause	of	spread	was			
due	 to	cross	contamination	of	 the	microorganisms	 from	patient	 to	patient	via	doctor	and	
nurses.	 That	 made	 me	 wonder	 which	 antiseptics	 have	 the	 best	 bactericidal	 effect	 on			
bacteria.		
Keeping	hands	clean	is	one	of	the	most	important	steps	we	can	use	to	avoid	getting	
sick	 and	 spreading	 microorganisms	 to	 people	 around	 us.	 Many	 diseases	 and	 conditions	
spread	because	of	not	washing	hands	with	soap	and	available	water.	If	soap	and	water	are	
unavailable,	it	is	the	best	for	the	individuals	to	use	antiseptics.	
Agents	 applied	 to	 living	 tissue	 to	 destroy	 or	 inhibit	 the	 growth	 of	 infectious	
microorganism	are	known	as	antiseptics.	Antiseptics	come	in	a	variety:	ointment,	liquid,	gel	







Companies	 who	 make	 commercial	 hand	 antiseptics	 use	 different	 chemicals	 and	
formulas.	 Among	 the	 major	 families	 of	 antiseptics,	 there	 are	 alcohol,	 phenols,	 chlorine,	
iodine	 compounds.2Alcohol	 based	 sanitizers	 are	more	 effective	 at	 killing	 organisms	 than	
soaps	 and	 do	 not	 dry	 out	 hands	 as	much.	3	Most	 commonly	 used	 are	 ethanol	 (60‐90%),I	
propanol	 (60‐70%)	 and	 2‐propanol/isopropanol	 (70‐80%)	 or	mixtures	 of	 these	 alcohols	
(70‐80%).	One	study	showed	that	alcohol	based	hand	sanitizers	are	more	effective	at	killing	
microorganisms	than	soaps	and	do	not	dry	out	hand	as	much.	4	
So	 I	wanted	 to	 evaluate	 	 	 the	 efficiency	 of	 different	 types	 of	 hand	 antiseptics	 that	
contain	 various	 	 compounds	 	 in	 different	 percentages,	 which	 are	 mainly	 used	 in	 the	
hospitals	in	order	to	destroy		microorganisms.	
The	 aim	 of	 the	 present	 study	 was	 to	 compare	 the	 bactericidal	 effects	 of	 hand	




and	 is	 one	 the	 most	 common	 skin	 bacterium	 found	 on	 the	 human	 skin.	 Because	 it	 is	 a	
																																																								
1Tentative Final Monograph for Health-Care Antiseptic Drug Products; Proposed Rule74 (56). United 











in	 terms	 of	 their	 bactericidal	 effects	 on	 Staphylococous	 epidermidis	 in	 laboratory	
























	Antiseptics,	 agents	 applied	 to	 living	 tissue	 to	 destroy	 or	 inhibit	 the	 growth	 of	 infectious	
microorganism	 are	 known	 as	 antiseptics.	 Antiseptics	 are	 usually	 used	 in	 hospitals	 or	 on	
other	facilities.	In	order	to	halt	the	spreading	of	infections				antiseptics	are	widely	used	in	
hospitals	 as	 well	 as	 in	 our	 daily	 lives.	 However,	 with	 time	 the	 chemicals	 can	 lose	 their			
bactericidal	potency	due	to	time	or	heat,	and	need	to	be	checked	periodically	to	ascertain	
their	 potency	 and	 efficiency.	 Antiseptics	 usually	 contain	 alcohol,	 phenols,	 and	 chlorine,	
iodine	 compounds	 to	 inhibit	 the	 growth	 of	 bacteria.	5	Commercial	 companies	 usually	
produce	 ethanol	 based	 and	propanol	 based	 antiseptics.	 To	be	 licensed	 	 	 as	 an	 antiseptic;	
antiseptic	should	be	killing	99.9%	of	the	bacteria	on	hands,	30	seconds	after	application	and	
99.999%	to	99.999%	in	one	minute.6	Since	all	the	commercial	antiseptics	are	licensed,	we	




instruments	 as	well	 as	 on	 skin	 surface.	7	According	 to	 this	 data,	 it	was	 hypothesized	 that	
there	will	be	a	significant	mean	difference	in	terms	of	destroying	bacteria	in	60	seconds	in	















While	 I	 was	 trying	 to	 find	 a	 logical	 and	 an	 appropriate	 method	 for	 my	 research	
question,	 which	 was,	 Is	 there	 a	 significant	 mean	 difference	 among	 antiseptics	 used	 in	




the	 experiment.	 I	 needed	 a	 bacterium,	which	 can	 be	 easily	 found	 in	 the	 human	 skin	 and	
easily	 obtained.	 I	 carried	 out	 an	 evaluation	 	 	 and	 realized	 that	 S.	epidermidis	may	 be	 the	
ideal	 bacterium	 for	 me	 to	 use	 in	 my	 research.	 First,	 it	 was	 one	 of	 the	 most	 common	
bacterium	found	on	the	human	epithelia	and	also	it	is	not	pathogenic8	(in	the	safety	class	of	
I	at	ATCC).	This	means	that	it	is	safe	for	me	to	work	on	it.	During			my	research	I	decided	to	










Secondly,	 my	 aim	 was	 to	 determine	 which	 antiseptics	 should	 I	 be	 using	 in	 my	
experiment?	I	made	an	evaluation	and	saw	that		the	ethanol	based	antiseptics	and	propanol	
based	 antiseptics	 were	 the	most	 commonly	 preferred	 ones	 	 	 Therefore	 I	 decided	 to	 use	
“Monochol”,”Monorapid”,”Steriderm”	and	“Aniosrub”	brands,	which	are				used	frequently	in	




less	 random	 errors.	 Because	 my	 research	 question	 is	 based	 on	 the	 comparison	 of	








any	 antiseptic.	 	 I	 need	 a	 medium	 where	 I	 can	 obtain	 the	 2nd	 subculture.	 Therefore	 all	
colonies	cultivated	here	would	have	a	high	chance	of	growth.	In	order	to	count	the	amount	
of	bacteria	following	the	procedure				a	dilution	is	needed	in	order	to	be	accurate.	Without	
the	 dilution	 procedure,	 there	 may	 be	 a	 large	 number	 of	 bacteria	 which	 would	 made	 it	
impossible	to	count.	
																																																								





I	 used	 an	 easy	 method	 	 	 to	 find	 the	 number	 of	 colonies	 I	 needed	 while	 	 	 I	 was	
cultivating	 the	 bacterium.	 I	 decided	 that	 the	 dilution	 method	 would	 be	 appropriate.	 If	 I	








Union	 countries	 protocols	 the	 number	 of	 bacterium	 in	 a	 suspension	 should	 be	 between	









test	solution.	By	this	way	I’ll	be	diluting	 the	solution	 in	1/50=0.02.	 I’ll	be	adding	100μl	of	







Then	 I	needed	a	growth	medium	where	 I	 can	grow	the	bacterial	 colonies	after	 the	
test.	 This	 medium	 has	 to	 have	 enough	 nutrients	 for	 bacterial	 growth.	 So,	 I	 chose	
TSA10because	it	contains	soybean	which	enables	the	growth	of		bacteria	easily.	
Following	the	dilution	process	I	should	place	the	test	solution	in	a	TSA*	with	the	aid	
of	 a	 glass	 loop;	 in	 order	 to	 distribute	 the	 test	 solution	 homogeneously.	 In	 order	 to	
determine	 how	 the	 bacteria	 colonies	 reproduce;	 an	 ideal	 environment	 was	 	 	 needed.	 I	
decided	to	place	 them	 into	an	 incubator,	which	 is	set	 to	37	°C	 ,	which	would	 	enable	 	 the	
enzymes	of	 bacteria	 	 to	work	 	 properly.	 In	 order	 for	 the	bacterial	 colonies	 to	 grow	 in	 an	
appropriate	amount	they	have	to	be	stored	in	the	incubator	at	least	for	24	hours.		
Following	 the	 incubation	process	 I	would	have	 the	 chance	 to	 count	 the	number	of	


















When	 I	 placed	 the	 antiseptic	 in	 the	 test	 tube	 with	 the	 test	 solution	 I	 need	 a	










diluted	 in	 a	 0.01	 ratio,	 so	 I	 should	 be	multiplying	 the	 number	with	 100.	 In	 order	 to	 get	
accurate	results	I	should	repeat	the	trial	for	five	times	for	each	antiseptic	to	determine			the	
number	 of	 bacteria	 present	 in	 the	 culture	 without	 the	 presence	 of	 any	 antiseptic	
interaction.	
After	 deciding	 on	 the	 appropriate	 method	 I	 needed	 a	 laboratory	 where	 I	 would	
conduct	my	research.	I	made	an	evaluation	and	found	that	Gazi	University	Medical	Faculty	
































































7) Wait	 for	 5	 minutes	 for	 the	 neutralizer	 and	 the	 hard	 water	 to	 react	 against	 the	
antiseptic.	
8) 100μl	of	the	solution	is	taken	by	using	a	100μl	pipette	and	placed	on	a	TSA	
9) By	 using	 a	 glass	 spreader	 the	 suspension	 is	 spreaded	 in	 the	 TSA	 in	 a	 clockwise	
direction	for	2	times.	
10) 	The	bacterial	culture	is	obtained	
11) 	Then	 the	 culture	 is	 placed	 in	 an	 incubator	which	 is	 set	 to	 37°C	 and	 kept	 for	 24	
hours.	





























































	Table	 2.1:	 Raw	 Data	 Table	 Showing	 The	 Number	 of	 Colonies	 Formed	 After	 Performing	





Trials  Number  of  Colonies  Formed  By  Diluted  Suspension  in  1 
Minute  
  Monochol  Steriderm  Aniosrub  Monorapid 
1  1  2  2  0 
2  2  3  3  0 
3  1  2  1 2
4  0  1  2  1 
5  1  1  4  1 
Experiment   Trials  CFU/ml  Mean 
(CFU/ml) 














































  Monochol  Steriderm Aniosrub Monorapid 
Mean  1.0  1.8 2.4 0.8 
Standard Error  0.3  0.4 0.5 0.4 
Standard Deviation  0.7  0.8 1.1 0.8 
Count  5 5 5 5
Confidence  Level 
(95,0%) 
0.9  1.0 1.4 1.0 
Variance  0.5  0.7 1.3 0.7 
Table	 2.2:	 Calculated	 Data	 Table	 Showing	 Descriptive	 Statistics	 of	 Number	 of	 Colonies	
Formed	By	different	antiseptics			
Mean  Number  of  Colonies  Formed  in  the 
Antiseptic‐BacteriaSuspension  (CFU/ml) 
Monocohol   Monorapid  Steriderm Aniosrub






Source of Variation  SS  df  MS  F P‐value F crit 
Between Groups  8.2 3  2.733333333 3.416666667 0.042965426 3.238871517 
Within Groups  12.8 16  0.8       
             


























































mean	 difference	 among	 antiseptics	 used	 in	medical	 institutions,	 in	 terms	 of	 their	
bactericidal	 effects	 on	 Staphylococous	 epidermidisin	 laboratory	 conditions	 using	
Quantitative	Suspension	Test	Method?	 It	 was	 hypothesized	 that	 there	would	 not	 be	 a	
mean	 difference	 among	 antiseptics	 because	 the	 commercial	 antiseptics	 should	 have	 a	
specific	standard	in	order	to	be	licensed.	
	 To	 begin	with,	my	 control	 trial	 had	 the	mean	 CFU/ml	 as	 3.53*10^8.	 According	 to	
Quantitative	 Suspension	 Test	Method	 the	 value	must	 be	 between	 1.5*10^8‐5.0*10^8.	 So	
when	the	mean	value	is	compared	to	the	determined	interval	it	can	be	seen	that	the	trials	





comparing	 the	 data	 with	 the	 hypothesis,	 it	 can	 be	 concluded	 that	 the	 hypothesis	 was	










tested	 on	 the	 trials	 were	 successful	 according	 to	 QSTM	 criteria.	 So,	 the	 antiseptics	 are	
appropriate	for	everyday	use.	
When	the	Table	2.3	is	analyzed	thoroughly	it	can	be	seen	that	on	the	standard	error	
section,	 the	 standard	 error	 values	 are	 smaller	 than	 the	mean	 values.	 However,	 Standard	
Error	values	are	significant	because	the	values	are	relatively	close	to	the	mean	values.	This	
may	mean	 that	 there	may	have	been	 some	 errors	 that	may	have	 changed	 the	 results.	 As	
seen	in	Figure	1;	the	error	bars	have	high	intervals	when	compared	to	the	mean	number	of	
colonies	formed	in	the	diluted	solution.	When	the	standard	deviation	values	are	analyzed;	it	
is	 obvious	 that	 there	 is	 a	 significant	 difference	 especially	 in	 between	 Monocohol	 and	





rejected.	 This	 shows	 that	 there	 is	 a	 significant	 difference	 in	 between	 each	 and	 every	
antiseptic	group.	











a	 stronger	 antiseptic	 activity,	 because	 it	 contains	 additional	 agents	 other	 than	 alcohol			
which	may	make	 	 	 	 it	 to	be	more	 effective.	 	Antiseptics	 that	 contain	 isopropanol	 as	 their	





1. There	may	 have	 been	 contamination	 of	 the	medium.	 In	 order	 to	 solve	 this	
problem			more	attention	should	be	paid	to	the	surroundings	that	the	study	
is	conducted	on.	





would	 have	 the	 chance	 to	 evaluate	 the	 effects	 of	 antiseptics	 on	 different	
microorganism.	




































medical	 institutions,	 in	 terms	 of	 their	 bactericidal	 effects	 on	 Staphylococous	
epidermidis	 in	 laboratory	 conditions	 using	Quantitative	 Suspension	 Test	Method?”is	
answered	with	the	results	that	I	have	obtained	from	my	trials.	There	is	a	significant		
mean	difference	 in	 	between	bactericidal	properties	of	different	antiseptics.	 In	my	study	I	
have	seen	that	the	antiseptics	that	are	more	concentrated	with	isopropanol	are	likely	to	be	
more	 effective	 than	 the	 antiseptics	 that	 include	 ethanol	 as	 their	 main	 component.	 Since	
each	antiseptic	bactericidal	property	in	Quantitative	Suspension	Test	Method	interval,	they	
all	can	be	regarded	as	successful.	Therefore,	I	considered	my	study	as	being	accurate.	
	 The	main	 reason	why	 I	 have	 chosen	 to	 do	my	 extended	 essay	 particularly	 on	 this	
topic	 was	 to	 determine	 the	 difference	 in	 between	 bactericidal	 	 	 properties	 of	 different	
antiseptics	 used	 in	 medical	 instutions.	 However,	 the	 topic	 goes	 beyond	 my	 scope	 and	
capabilities.	 Some	 studies	 have	 been	 conducted	 before,	which	were	 similar	 to	mine.	 The	
studies	 I	 have	 come	 across	 were	 usually	 drawing	 attention	 to	 the	 comparison	 of	
disinfectants	rather	than	the	antiseptics.	
	 People	all	around	the	world	 	 	use	antiseptics	every	day	in	order	 	 	 to	get	rid	off	 the	



































8.	 P. D.; Olson, M. E. (2010). "Current concepts in biofilm formation of Staphylococcus 




















































































































































is	 present	on	 the	 surface	 	 ;	 proposed	 contact	 interval	 for	 disinfection	 is	5	minutes.	 If	 the	
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product	would	be	used	in	clean	conditions	;	 in	those	circumstances		60	minutes	would	be	
used	as	a	mandatory	contact	interval	
	
	
	
Water	Used	In	Experiments	
	
Water	should	be	clean	distilled	water,	not	demineralized	water.	
	
	
Product	Test	Solutions	
	
	
These	disinfectants	are	used	according	to	the	concentration	proposed	by	the	manufacturer.	
	
	
Bacterial	Suspensions	
	
Test	suspension;	bacterial	suspension	is	the	suspension	used	to	determine	the	bactericidal	
activity	of	disinfectants.	
Stock	cultures	were	obtained	by	the	microorganisms	passaged	to	Mueller	Hinton	plaques	
which	were	stored	at		‐20°C	.	Second	subcultures	were	obtained			from	this	stock	cultures	
following		the	re‐passage		of	cultures	to	Mueller	Hinton	plaques.	2nd	subcultures	of	the	
bacteria	were	used	in	our	experiment.	
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D)	Appendix	4.	
	
			Colony	Forming	Unit(FCU)	Evaluation	
	
	
In	the	test	method	bacterial	suspension	(N	)	is	calculated	as	1,5x108‐5x108	CFU/ml	and	this	
suspension		is	used	in		the	experiment.	According	to	the	test	procedure	100	µl	of	liquid	from	
the	suspension	is	processed	with	900	µl	of	disinfectant.	During	this	stage	number	of	
bacteria	in	the	suspension	is	decreased	by	a	ratio	of	ten	because	of	dilution;	while	the	
Colony	Forming	Unit	(CFU)	in	the	suspension	is	between	1,5x107‐5x107.	When	100	µl	of	this	
mixture	is	added	to	800	µl	neutralizer	and	100	µl	hard	water,	it	would	be	diluted	10	times	
more.	100	µl	from	this	final	solution	when	inoculated	to	the	plaques	it	is	re‐diluted	as	10.	
The	numbers	of	colonies	that	are	grown	in	the	plaques	are	multiplied	by	the	dilution	ratio	
of	100.	The	bactericidal	activity	of	a	disinfectant	is	considered	as	effective;	if	there	is	a	
decrease	of	10‐5	or	more	on	the	number	of	colony	forming	unit	(CFU)	
	
	
